Background: DM has been shown to be an independent risk factor for TB, and there is evidence showing high DM prevalence in TB patients in studies mainly from the southern part of India. This strong association between DM and TB raises the question as to whether TB patients should be routinely screened for DM. Many studies have been conducted to establish the relation between TB and DM using fasting blood glucose as the parameter. Objective: The primary objective of this study was to detect the prevalence of Diabetes Mellitus in the newly diagnosed TB patients by HbA1C and Fasting Blood Glucose. Design: This was a Cross Sectional study. Duration: The present study was conducted from January 2015 to June 2016. Setting: Shadan Institute of Medical Sciences, Hyderabad. Participants: 280 patients diagnosed with tuberculosis at the chest clinic of Shadan Institute Of Medical Sciences, Hyderabad. Methods: 140 out of the 280 patients who were diagnosed as TB underwent blood tests for Fasting Blood Glucose and HbA1C along with the routine investigations like CBP, ESR, Chest X ray, ECG, Sputum examination. The data of patients with TB and DM and patients with only TB was compared. The data of pulmonary and extra pulmonary TB groups was compared. The data of sputum positive and sputum negative groups was compared. Student's t test was performed for normally distributed continuous variables and a p value was derived. Results: 38(27%) out of 140 patients had abnormal HbA1c i.e. > 6.5% having a strong association with male gender and age more than 45 years. The majority of the patients who had diabetes in this study, also had sputum positive TB(57%). This study showed a significant difference in mean age between the two groups of TB with diabetes(44.88 ± 5.721) and TB without DM(34.598 ± 10.56). Conclusion: There was a high prevalence of DM amongst the TB patients registered under RNTCP. Diabetes makes a substantial contribution to the burden of incident tuberculosis in India, and the association is particularly strong for the infectious form of tuberculosis. The current diabetes epidemic may lead to a resurgence of tuberculosis in endemic regions, especially in urban areas. This potentially carries a risk of global spread with serious implications for tuberculosis control.
INTRODUCTION
India is a country with 1.2 billion people (17.5% of the world's population). India is the second post populated country in the world and one fourth of global incident TB cases occur in India annually. According to WHO Global TB Report 2015, out of the 9.6 million annual global incidence of TB, 2.2 million were estimated to have occurred in India. India is also the diabetes capital of the world. With economic development and lifestyle changes in our country, there is also a rising epidemic of diabetes mellitus (DM), also among the poor. It is estimated that there are over 60 million people with DM in our country with the number expected to increase to 80 million by 2030. This increase in the prevalence of DM has been noted in both urban and rural areas.DM has been shown to be an independent risk factor for TB, and there is evidence showing high DM prevalence in TB patients in studies mainly from the southern part of India. This strong association between DM and TB raises the question as to whether TB patients should be routinely screened for DM. Patients with TB would merit being screened for DM, given the high burden of both the diseases in our country and immune suppression in DM affecting the course and treatment outcome of TB. Many studies have been conducted to establish the relation between TB and DM using fasting blood glucose as the parameter. This study includes screening of TB patients for DM by HbA1C and FBG to determine the prevalence of DM in newly diagnosed cases of TB. 
MATERIALS AND METHODS

Place
TB and HIV.
Statistical Methods: The data of patients with TB and DM and patients with only TB was compared. The data of pulmonary and extra pulmonary TB groups was compared. The data of sputum positive and sputum negative groups was compared. Student's t test was performed for normally distributed continuous variables and a p value was derived.
OBSERVATIONS AND RESULTS
The total number of patients participating in the study was 140 out of which, 82(58%) were males and 58(41%) were females. Out of the 140 patients, 105(35%) were pulmonary TB and 35(25%) were EPTB. In the PTB, 83(69%) were sputum positive and 22(31%) were sputum negative. Mean age of patients with abnormal HbA1C (n = 38) was 43.47 ± 6.36 and that of normal HbA1C (n = 102) was 34.598 ± 10.56 which was statistically significant (p < 0.001). Mean HbA1C for total subjects (n=140) was 6.39 ± 0.710. For PTB (n=105) group it was 6.5031 ± 0.661 and 6.2162 ± 0.781 for EPTB (n=35) group which was statistically insignificant (p = 0.2109). Total number of subjects with uncontrolled DM(HbA1C > 7) were 21. Number of subjects with HbA1C < 7 were 119. 
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DISCUSSION
There is a high prevalence of DM amongst the TB patients registered under RNTCP. This was significantly associated with males and age above 45 years. The major concern was that 21 out of the 38 diabetics had HbA1C more than 7 indicating uncontrolled DM. This is as per the recommended glycemic goals for non-pregnant adults by American Diabetes Association.
In this study, 38(27%) out of 140 patients had abnormal HbA1c i.e. >6.5% and a strong association in males and age more than 45.
These findings were similarly seen in a study from Kerala by Balakrishnan et al, whoscreened 552 TB patients for Diabetes Mellitus out of which 44%(243) had DM. Of the 243 diabetics, 128(23%) had a previous diagnosis of DM and 115 (21%) were newly diagnosed to have DM with HbA1C >6.5 and a significant association with males and age more than 50. 1 The majority of the patients who had diabetes in this study, also had sputum positive TB(57%) seen also in the study by Kumpatla et al who screened 7083 DM patients among which 38 already had TB. Of the remainder, 12 were newly diagnosed with TB. Of the 50 TB patients, 64% had smear-positive pulmonary TB (PTB). 3 Kiraniet el 4 screened 50 cases of known TB cases for DM and detected 20(40%) diabetics which was similar to this study where 37% of TB cases had diabetes.
Another study which showed an association of sputum positivity and diabetes is by Kumar et al who screened six DM clinics in tertiary hospitals across India. In the three quarters, 26% of 7218, 52% of 12237 and 48% of 11691 patients with DM were screened for TB. A total of 254 patients were identified with TB, of whom 46% had smear positive pulmonary disease 5 .
Another study which showed a strong association of sputum positive TB and DM is by Stevenson et al who constructed an epidemiological model using data on tuberculosis incidence, diabetes prevalence, population structure, and relative risk of tuberculosis associated with diabetes. Diabetes accounts for 14.8% (uncertainty range 7.1% to 23.8%) of pulmonary tuberculosis and 20.2% (8.3% to 41.9%) of smear-positive (i.e. infectious) tuberculosis 9 .
This study showed a significant difference in mean age between the two groups of TB with diabetes(44.88 ± 5.721) and TB without DM(34.598 ± 10.56) which is also seen in a study by Alisjahbana et al, who screened 737 patients with pulmonary TB in Indonesia. DM was diagnosed in 14.8% of patients with TB and was associated with older age. 7 Another study which showed a significant difference in mean age between the two groups of TB with DM and TB without DM is by Alavi et al who reviewed the medical files of documented tuberculosis cases and divided it into 2 groups of DM-TB and non-DM-TB. The data in the two groups were compared. One hundred and forty eight TB cases [36 (24.3%) DM cases with the mean age of 56.6±12.7 years, and 112 (75.7%) non-DM with mean age of 44.8±18.3 years]
were studied. The estimated odds ratio (OR) of the association between DM and tuberculosis was 2.65. 8 Kishan et al studied 100 patients suffering from both TB and DM. It was found that majority were males (61/100). The age group most commonly involved was the 40-60year group (76/100). Out of these 57 diagnosed diabetics, 11 patients had controlled diabetes whereas 46 (87.1%) had uncontrolled diabetes. 10 This study by Kishan et al had similar findings to the present study where the majority were males and age group involved was 40-60 and majority had uncontrolled DM(56%).
These findings were also seen in a study by Cordeiro et al studied 11 317 TB patients, that were recorded in the national data. There was a male predominance in patients both with and without DM (71.1% and 69.7%, respectively). Patients with DM were significantly older (p<0.001), with half being aged >60 years. 15 Higher incidence in males and significant age difference between TB with diabetes and TB without DM was also noted by Nissapatorn et al who studied 1,651 non HIV-infected patientsregistered for tuberculosis treatment. A total of 241 tuberculosis patients with diabetes (TBDM group) were included. Diabetes mellitus was confirmed by at least twoserum fasting glucose levels over 140 mg/dl. An additional group of 1,410 patients with only tuberculosis (TB group) were included and used as control. Patients in the TBDM group were significant older (51.5±12.02 years, range 18-88) than in the TB group (37.5±15.4 years, range 14-95) and had a higher male: female ratio (2.2:1 vs 1.9:1). 16 The strengths of this study are that screening was implemented within the routine system with existing staff.
The limitation of the study is that a follow up data could not be generated because all the patients once diagnosed with TB in the medical college would be dispensed to collect the medicines of RNTCP elsewhere nearby their homes.
CONCLUSIONS
There was a high prevalence of DM amongst the TB patients registered under RNTCP. Diabetes makes a substantial contribution to the burden of incident tuberculosis in India, and the association is particularly strong for the infectious form of tuberculosis. The current diabetes epidemic may lead to a resurgence of tuberculosis in endemic regions, especially in urban areas. This potentially carries a risk of global spread with serious implications for tuberculosis control. Advocacy and the political will to deploy more effective and affordable point-of-care diagnostics at DM clinics might assist in the diagnosis and management of both of these diseases. This is urgently required if we are to move forward in making TB screening routine in DM clinics.
